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LISTING OF CLAIMS 

1 . (Currently Amended) Scanning apparatus operable in the microwave, mm-wave 
sub mm wave (TeraHerz) and infrared ranges and comprising a support structure, a radiation 
detector or receiver, a first r e f le ct i v e disc or mirror having a first reflective surface, wh i ch i s the 
first disc or mirror mounted in said the support structure for rotation relative to the support 
structure about a first axis, wherein the first reflective surface has an axis of rotational symmetry 
tilted at an angle relative to the first axis, a second rof l oct i vo disc or mirror having a second 
reflective surface, wh i ch i s the second disc or mirror mounted in said the support structure for 
rotation relative to the support structure about a second axis, wherein the second reflective 
surface has an axis of rotational symmetry tilted at an angle relative to the second axis, a driving 
means to drive the first and second discs or mirrors in respective opposite senses, wherein the 
arrangomont bo i ng first and second discs or mirrors are adapted such that radiation from a 
scene being scanned can reach a- the first reflective surface of the first disc or mirror to be 
reflected thereby as a first reflected radiation onto a- the second reflective surface of the second 
disc or mirror; to b e r e f le ct e d by th e l atter the second reflective surface , in turn, reflecting the 
first reflected radiation as a second reflected radiation onto a furth e r part of th e apparatus 
i ncorporat i ng a the radiation detector or receiver or r e c ei v e rs for suck processing the second 
reflected radiationM and wh e r ei n sa i d r e f le ctiv e surfac e of th e f i rst d i sc or m i rror has an ax i s of 
rotat i ona l symm e try, (or a norma l wh e r e sa i d surface i s p l anar), t il t e d at a sma ll ang le r el at i v e to 
sa i d f i rst ax i s and wh e r ei n sa i d r e f le ct i v e surface of th e s e cond d i sc or m i rror has an ax i s of 
rotat i ona l symm e try (or a norma l wh e r e sa i d surface i s p l anar) t il t e d at a sma ll ang le r el at i v e to 
sa i d s e cond ax i s, and dr i v i ng m e ans for sa i d discs or m i rrors arrang e d to dr i v e th e s e i n 
rospoct i vo oppos i te sonsos . 

2. (Currently Amended) Scanning apparatus as claimed in claim 1 , wherein said 

the first and second rof l oct i vo discs or mirrors are betk concave mirrors, arranged with their 

concave sides facing one another and wherein a wire grid polariser is located between the 

concave mirrors inclined at an angle with respect to the two concave mirrors , the wire grid 

polariser being adapted so as to receive radiation, from a scene being scanned, arr i v i ng 

transv e rs el y w i th r e sp e ct to sa i d f i rst and s e cond ax e s and to reflect a plane polarised 

component of such radiation towards said the first concave mirror, and wherein a first quarter 

wave plate, Faraday rotator or equivalent device is located between said the first concave mirror 

and said the wire grid polariser, whereby the plane polarised component of the radiation passing 

to said the first concave mirror and reflected thereby towards said the second concave mirror 

has its polarisation direction shifted through 90° d e gr ee s in passing tw i c e through said the first 
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quarter wave plate, Faraday rotator or equivalent device, can thus such that it can pass through 
said the wire grid polariser to said the second concave mirror to be focused in turn by said the 
second concave mirror onto a the radiation detector or receiver. 

3. (Currently Amended) Apparatus according to claim 2 X wherein a furth e r second 
quarter wave plate or Faraday rotator or quarter wavo p l ato or equivalent device is located 
between said the wire grid polariser and said the second concave mirror, whereby radiation 
passing through said the second concave mirror and reflected thereby towards said the first 
concave mirror has its polarisation shifted through 90 a .dogroo. in passing twice through said the 
second quarter wave plate, Faraday rotator or equivalent device and is reflected by said the 
wire grid polariser, in a direction away from the scene being scanned, towards a the radiation 
detector or receiver. 

4. (Currently Amended) Apparatus according to claim 2 wherein said the second 
concave mirror is arrang e d adapted to direct said radiation t© towards said the radiation detector 
or receiver indirectly, by directing said the radiation aga i n through said the first quarter wave 
plate, Faraday rotator or equivalent device to said the first concave mirror, to be reflected again, 
in turn, by said the first concave mirror. 

5. (Currently Amended) Apparatus according to claim 4 , wherein arranged so that 
aftor the second rof l oct i on radiation that is reflected by said the first concave mirror and the 
subsequently passag e s passes through the first quarter wave plate, Faraday rotator or 
equivalent device, th e rad i at i on is reflected again by said the wire grid polariser, towards said 
the radiation detector or receiver. 

6. (Currently Amended) Scanning apparatus operable in the microwave, mm-wave, 

sub mm-wave (TeraHerz) and infrared ranges and comprising a first support structure arranged 

to position the scanning apparatus with respect to a field of view, and a reflective disc or mirror 

which is mounted in said the first support structure for rotation relative to the first support 

structure about a first axis and wherein the reflective surface of the first disc or mirror has an 

axis of rotational symmetry , (or a norma l whoro sa i d surfaco i s p l anar), tilted at an angle relative 

to said the first axis , a second support structure, wherein and i n wh i ch sa i d the first support 

structure is itseif mounted for rotation with respect to a the second support structure about a 

second axis that is inclined with respect to said the first axis at the same angle as that at which 

said the axis of rotational symmetry or norma l is tilted relative to said the first axis, the scanning 

apparatus further including a disc rotating means for rotating said the reflective disc or mirror on 

or in said the first support structure about said the first axis at a first rate relative to said the 

second support structure and a support rotating means for rotating said the first support 
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structure, relative to said the second support structure about said the second axis at the same 
rotation rate as said the first rate but in the opposite rotational sense from that in which said the 
reflective disc or mirror is rotated, whereby said the reflective disc or mirror can effect a back 
and forth linear scan in a the field of view. 

7. (Currently Amended) Apparatus according to claim 6 i n comb i nat i on w i th further 
having a field scan means for effecting an orthogonal scan at a different rate in a field of view to 
produce a two-dimensional raster scan of the field of view. 

8. (Currently Amended) A scanning apparatus operable in the microwave, mm- 
wave, sub mm wave (TeraHerz) and infrared ranges and comprising a support structure 
arranged to position the scanning apparatus with respect to a field of view, a receiver assembly 
which includes a radiation detector , a primary drum which is mounted in said the support 
structure for rotation relative to the support structure about a c e ntra l rotary axis of the primary 
drum, and adapted to emanate radiation from the field of view, said the primary drum further 
being hollow and of rectangular polygonal form to provide a number of polygon sides or facets 
wherein each polygon side or facet is adapted to transmit suck radiation wh i ch that is plane 
polarised in a first direction at 45° .d e gr ee , with respect to the rotary axis of the primary drum, 
and wherein each polygon side or facet is adapted to reflect radiation wh i ch that is plane 
polarised in a second direction at 45 2 .dogroo. to the rotary axis of the primary drum and 
perpendicular to the said first po l ar i sat i on direction, and wherein each polygon side or facet is 
further configured to act as a concave mirror, to focus the radiation towards the receiver 
assembly, when reflecting radiation striking that polygon side or facet from within the primary 
drum; and wherein, such rad i at i on emanat i ng from a f i o l d of v i ow of tho apparatus, bo i ng a f i o l d 
of v i ow wh i ch i s f i xod w i th rospoct to sa i d support i ng structure, (as opposed to rotat i ng w i th tho 
pr i mary drum), the arrangomont scanning apparatus bo i ng is adapted such that radiation from a 
scene being scanned passing into the primary drum through wh i chovor said any polygon side or 
facet of the primary drum is currently facing said the field of view and passing towards the a 
corresponding diametrically opposite polygon side or facet will be plane polarised with a 
polarization direction such as to be reflected back by said the corresponding diametrically 
opposite polygon side or facet towards the rotary axis of the primary drum, to be detected by the 
radiation detector e ach sa i d po l ygon sid e b ei ng conf i gur e d so as to act, wh e n r e f le ct i ng such 
rad i at i on str i k i ng that s i d e from w i th i n th e drum, as a concav e m i rror, to focus th e rad i at i on 
towards a roco i vor assemb l y wh i ch i nc l udes a rad i at i on dotoctor for such rad i at i on . 

9. (Currently Amended) Apparatus according to claim 8 , wherein i n wh i ch sa i d the 
radiation detector is stationary with respect to said the support structure,, and wherein said the 
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receiver assembly includes a diametric reflection means whereby the radiation reflected back 
from such the corresponding diametrically opposite[ T ]p^lygon_side or facet of the rotat i ng 
primary drum reaches said the radiation detector as a substantially stationary cone. 

1 0. (Currently Amended) Apparatus according to claim 8 , wherein m wh i ch said the 
receiver assembly includes a radiation reflective member mounted within the primary drum for 
rotation, in said the support structure, about an a member axis that is coincidental with or 
parallel with said the centra l rotary axis of the primary drum, the radiation reflective member 
having a plurality of radiation reflective facets and being such that, in section in a plane 
perpendicular to the rotary axis, the reflective facets define a regular polygon with twice as 
many sides as the primary drum, tho apparatus i nc l ud i ng a speed rotation means for rotating 
said the radiation reflective member at one half the speed of the primary drum, and in the same 
rotational sense, sa i d rad i at i on rof l octor having a plura li ty of rad i at i on rof l oct i vo facets and bo i ng 
such that, i n sect i on i n a p i ano porpond i cu l ar to i ts rotary ax i s, sa i d rof l oct i vo facets dof i no a 

assembly further i nc l ud i ng includes a directive means for receiving radiation reflected from said 
the radiation reflective member, and for directing radiation so-received to said the radiation 
detector. 

1 1 . (Currently Amended) Apparatus according to claim 10 A wherein sa i d moans for 
roco i v i ng rad i at i on rof l octod from sa i d rad i at i on rof l oct i vo mombor the directive means is located 
outside the primary drum and wherein said the radiation reflective member is arranged to reflect 
suck radiation, to sa i d moans for roco i v i ng the directive means , through the sides of the primary 
drum , moans bo i ng prov i ded w i th i n tho drum and i ntorposod botwoon sa i d rad i at i on rof l oct i vo 
mombor and sa i d moans for roco i v i ng for rotating tho po l ar i sat i on d i rect i on of such rad i at i on 
through 90.d e gr ee . to pass through sa i d s i d e s of the pr i mary drum . 

1 2. (Currently Amended) Apparatus according to claim 1 0 1 wherein said the 
radiation reflective member comprises a plurality of pairs of reflective facets, one facet of each 
pair being disposed further along said the member axis of the reflective member than the other, 
the number of such pairs being twice the number of facets of the primary drum, and wherein the 
facets of each pair are so arranged that radiation directed onto one of said the reflective facets 
after reflection from a said side of the primary drum will be reflected onto the other reflective 
facet of the pair to be reflected thereby through the sides of the primary drum, to said the 
directive means for r e c ei v i ng rad i at i on . 

13. (Currently Amended) Apparatus according to claim 12, wherein the two facets of 
each said pair of reflective facets are perpendicular to one another. 
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14. (Currently Amended) Apparatus according to claim 1 3 A wherein the two facets of 
each said pair of reflective facets are inclined at opposite 45 2 . dogroo. angles to the rotary axis of 
said the radiation reflective member. 

1 5. (Currently Amended) Apparatus according to claim 1 0 A wherein sa i d m e ans for 
roco i v i ng rad i at i on the directive means comprises an o l omont, horo i n roforrod to as a 
transreflector, mounted within the primary drum and arranged not to obstruct plane polarised 
radiation reflected from a said facet of the primary drum towards said the radiation reflective 
member but to reflect d i rect l y or i nd i rect l y to sa i d radiat i on sens i ng moans, radiation that is 
reflected onto towards said the transreflector by said the radiation reflective membe r, to the 
radiation detector . 

1 6. (New) Apparatus according to claim 1 1 , wherein the receiver assembly further 
includes a polarizer rotating means provided within the primary drum and disposed between the 
radiation reflective member and the directive means for rotating the polarisation direction of 
radiation through 90° to pass through the sides of the primary drum. 
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